Electrogenic Na/HCO3 cotransport across basolateral membrane of isolated perfused Necturus proximal tubule.
This study was undertaken to determine whether the proximal tubule of the mud puppy Necturus maculosus possesses a basolateral Na/HCO3 cotransporter. We examined the effects on basolateral membrane potential (Vbl) and intracellular pH (pHi) of 1) lowering basolateral [HCO3-] at constant PCO2, and 2) replacing Na+ with N-methyl-D-glucamine. Vbl and pHi were measured with Ling-Gerard and liquid-membrane pH microelectrodes, respectively, in isolated tubules perfused in vitro. We found that decreasing basolateral [HCO3-] from 10 mM (pH 7.5) to 2 mM (pH 6.8) resulted in an immediate depolarization of 14.9 mV, and a pHi decrease of 0.35. SITS (4-acetamido-4'-isothiocyanostibene-2,2'-disulfonic acid, 0.5 mM) inhibited the HCO3-induced depolarization by 87% and inhibited the initial rate of the pHi decrease by 79%. Replacement of basolateral Na+ with N-methyl-D-glucamine resulted in an immediate depolarization of 11.3 mV, and a pHi decrease of 0.36. SITS inhibited the zero Na-induced depolarization by 86% and the initial rate of the pHi decrease by 81%. Nominal removal of basolateral HCO3- (replaced with N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) inhibited the zero Na-induced depolarization by 64%, whereas nominal removal of Na+ inhibited the 2 mM HCO3-induced depolarization by 67%. Replacement of all basolateral Cl- with glucuronate did not inhibit the changes in Vbl induced by changing [HCO3-] or [Na+]. Observations similar to those described above have been made previously on Ambystoma proximal tubules, and attributed to an electrogenic Na/HCO3 cotransport mechanism that carries HCO3-, Na+, and net negative charge in the same direction. We conclude that Necturus proximal tubules possess a similar, if not identical, electrogenic Na/HCO3 cotransport mechanism.